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As the result of the constant motion of the sensitive element stem, friction
at the lower bearing of the Brown compass is reduced to a minimum
and no phantom element is therefore necessary.

Control Element. Whereas the Sperry control element contains mer-
cury which flows by gravity to the low side as the gyro axle tilts, the
Brown control element utilises oil which is forced up to the control or
'working' bottle on the high side by pressure of air generated within the
gyro casing by centrifugal action of the spinning rotor.

Damping. The oscillation of the Sperry compass about the meridian
is damped by the offsetting of the ballistic link to produce a small torque
about the vertical axis. The Brown compass is damped by the use of a
torque about the horizontal axis opposing the controlling torque. This
is effected by means of a second and smaller pair of interconnected oil
bottles working in opposition to the oil bottles of the main control, but
in which the movement of oil is made sluggish by the restriction of flow
by a needle valve. No settling error results from the use of this system
of damping.

Follow-up System. In the Brown compass the method of suspension
is independent of the follow-up system. The follow-up system can,
therefore, function without connection with the sensitive element and a
failure of the system does not affect the operation of the master compass
as is the case with the Sperry system.

General description

Sensitive Element. The rotor of the Brown compass is 72 ounces in
weight, with a diameter of 4 in. and is mounted on a flexible shaft in
ball bearings. The use of a flexible shaft obviates the need for accurate
dynamic balancing of the rotor which must, however, be accurately
balanced statically. Any slight out of balance effect when running above
the critical speed is allowed for by the flexibility of the shaft. The rotor
is spun at approximately 14,000 r.p.m. by an induction motor opeiating
from 70-volts A.C. The direction of rotation is the same as the direction
of rotation of the earth, i.e., clockwise as viewed from the south end.

The rotor is mounted in ball bearings in an aluminium casing with
aluminium cover plates, one of which carries the stator winding. The
squirrel-cage rotor of the induction motor forms part of the gyro wheel.
A sighting window is provided on the south side of the rotor casing, for
observing the direction of rotation of the rotor, and also the speed of
rotation by means of a stroboscope. At the east and west sides of the
rotor casing are knife edge horizontal pivots which rest in V blocks, or
on flat hardened steel plates, providing tilting freedom in the vertical
plane about the horizontal axis, within a vertical ring. Under each
knife edge pivot are holes allowing the egress of air which is admitted
through holes around the rotor bearing housings, and which passes
through cooling vanes around these bearings. Under the east knife
edge pivot a pick-up scoop is fitted inside the rotor casing to increase
the pressure of air for purposes connected with the control system. The
considerable centrifugal action on the air within the gyro casing, caused
by the high rate of spin of the rotor, results in a pressure corresponding
to a 3 in. head of water at the outlet. This air blast passes into a chamber